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Project Purpose
To implement an erosion control and beach/dune
restoration that will provide short and long-term
protection for threatened residential structures, Town
Infrastructure, and recreational assets along the east
end of Holden Beach.

Project Needs
-To maintain and promote a recreational beach area
-To maintain and promote public parking and access
points
-To preserve the tax base
-To help maintain the island’s tourist industry
-To complement the eX|st|ng Island Wlde nourishment ;*”4
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~ Alternatives

1) No Action
2) Abandon/Relocation
3) Inlet Relocation with Beach Nourishment

4) Terminal Groin Structure with Beach
‘Nourishment

5) Beach Nourishment only with various
borrow sites




OUTLINE
-Project Site
-Borrow Areas
- -Alternatives
-Modeling of Alternatives
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BEACH MANAGEMENT ACTIVITIES

* Central Reach Permitting
* Terminal Groin/East End Project
* FEMA Hurricane Irene

* Annual Monitoring Data Collection & Reporting
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Legend

2001 (~48 CY/T) USACE
2002 (~22 CY/M) HB
s 2002 (~32 CY/M) USACE
BN 2003 (~4 CYM) HE
s 2004 (~45 CY/M) USACE
2004 (~27 CY/M) HB
B 2005 (~24 CY/M) USACE
BN 2005 (~13 CY/M) HB
m— 2008 (~34 CY/T) HB
= 2008 (~40 CY/T) USACE

I 2002 (~13 CYimy HB
E=== 2010 (~40 CY/M) USACE
—a=m 2011 (~15 CYM) USACE
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Figure 39. Photographs of the eastern portion of Holden Beach. A. West view (3/86) of eroding shoreline and houses stranded on
recreational beach. Note bulkheads, timber groins and vestiges of seawalls that litter the beach. The eastern portion of Holden Beach
shoreline near the inlet has been a chronic erosion zone since the late 1970s. B. West view (11/7/97) of same area in “A” retreat of the
shoreline, removal of all but one home and a refurbished dune/dike composed of truck hauled sand. C. Aerial photograph of house on
beach and peat exposure. Insert depict dike along road. D. Aerial photograph depicting shoreline and chronic erosion zone. Note the

homes fronted by bulkheads and remnants of those destroyed.
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Legend

— Bald Head Island Prcfiles

Caswell Beach Profiles

Ocean Isle Profiles

*Detailed Inlet Surveys Exist at Shallotte
Inlet and Cape Fear River Inlet. Navigation
Channel Surveys Exist at Lockwoods Folly
Inlet and Cape Fear River Inlet.
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Ghost Crab Holes

Mole Crab

Bean Clam

*Annual beach surveys
*Sediment compatibility analysis

°Biological monitoring for bean clams, mole
crabs and ghost crab holes.
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EBB-TIDAL DELTA

Ebb-tidal delta model. By M.O. Hayes.
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39. Photographs of the eastern portion of Holden Beach. A. West view (386) of eroding shoreline and houses stranded on
recreztional beach. Note bulkheads, timber groins and vestiges of scawalls that Gitter the beach. The eastern portion of Holden Beach
shoreline near the inlet has been a chranic erosion zone since the late 1970s. B. West view (11/7/97) of same arsa in “A”™ retreat of the
shoreline, removal of all but one home and a refurbished dune/dike composed of truck hauled sand. C. Asrial photograph of bouse on
beach and peat exposure. Insert depict dike along road. D. Aenial photograph depicting shoreline and chromic erosion zone. Note the
homes frontad by bulkheads and remnants of those destroysd.
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'BORROW AREA ALTERNATIVES

1.UPLAND
2.DREDGE SPOIL ISLANDS

3.LWF INLET
4. 0OFFSHORE




SAND SOURCES

1. LWF Inlet (AIWW)
2. LWF Outer Bar (sidecast

’ o W T
3. Turkey Trap e e ’

! 4. Smith aniig - e
L 5. Dredge Spoil Islands RS g
L (Sheep, Monk)
| 6. Bid Advertisement g el lge e 2.0 et
7. Offshore RS e AR 0 Tt A

; Oyster Harbor = T T b e 3 s Loa
(historic use, no longer available) SEECEENE ARt il Qi {o Wit SeaScape Marina
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OFFSHORE DATA RESOURCES USED:

1. USACE Vibracores (1990’s and 2000’s)

. C&C 1999 Seismic/Subsurface Investigation

. C&C 2003 Seismic/Subsurface Investigation

. Artificial Reef Locations

. NCDENR CHPP (based on 1995 unpublished data, and 2001 Seamap)
. NCDENR Biological/Wildlife Diversity data (2012)

. Sonographics Seismic/Subsurface Investigation (2010)

8. Tidewater Atlantic Research (TAR) Seismic, Magetometer, Sidescan
Investigation (2011)

9. Athena Vibracore Collection (2010) :
10. ARC Surveying high-resolution multi-beam bathymetric data collection
(2011) R
11. Athena Vibracore Collection (2011)
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NC Conservation Planning Tool (2012)
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*Good for medium sized projects
(<200,000 cy)

*Minor mob/demob costs,

«Sand Color typically not as good
*Frequency of events

*Road Wear, DOT, Bond, etc.

200,000 cy @ 15 cyltruck = .
~14,000 Truck Trips '

HB — 2009, 2008, 2006, ~ .
2004, 2002 &



[: 50-ft Buffer

1
_J property_bnd

% Wetlands

® Core Locations




=) e

/] Smith 2012 Borrow Area »31

2002 Borings

2009 Borings




Tripp Proposed BA
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Table 4 Summary of conformance areq alterms: vith DCM sediment compatibility
critena
Mean Ave

LWF Inlet AIWW -
R N




Table 6: Volumes available for borrow area alternatives.

Volume
Available | Reusable

Offshore Borrow Area >2 million | Maybe

Turkey Trap 460,000 | No
Smith Site 250,000 | No
Tripp Site 250,000 | No
|l WEF Inlet 100,000

Table 2: Potential Borrow Area Volumes from 2009 study

Est. Avg. Estimated
Borrow Area Acreage | Thickness (ft) Yield (cy)

Sheep Island CDF Borrow Area 28 10-20 452,000
Monk Island CDF Borrow Area 10 10-20 161,000
Offshore Borrow Area 1A 1,669 1.5-4 4 039,000
Offshore Borrow Area 1B 268 1.5-4 649,000
Offshore Borrow Area 2 1,103 1.5-35 2,669,000
Offshore Borrow Area 3 646 1.5-4 1,563,000
Offshore Borrow Area 4 927 1.5-3 1,275,000
Total 11,517,000
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Richard J. Seymour (chair) Texas A&M University and Scripps Institution of
Oceanography

Nancy E. Bockstael, University of Maryland, College Park

Thomas J. Campbell, Coastal Planning and Engineering, Inc., Boca Raton, Florida
Robert G. Dean, NAE. University of Florida, Gainesville

Paul D. Komar, Oregon State University, Corvallis

Orrin H. Pilkey, Duke University, Durham, North Carolina

Anthony. P. Pratt, Delaware State, Dept. of Natural Resources
Martin P. Snow, Great Lakes Dredge & Dock Co., Chicago, IL
Robert F. Van Dolah, South Carolina, Dept of Natural Resources
J. Richard Weggel, Drexel University, Philadelphia, PA

Robert L. Wiegel, NAE, University of California, Berkeley
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2008 USFWS & NMFES Recovery Plan

for the LLoggernead NW Atlantic Pepulation

Table A2-3. Results of threats analyses for threat cate

ry CONSTRUCTION AND DEVELOPMENT.

transitional stage

BEACH SAND

Life Stage PLACEMENT

Ecosystem

BEACH
ARMORING

OTHER
SHORELINE
AEILIZ- ATI

STORM- WATER

SAND FENCES OUTFALLS

DREDGING

COASTAL
CONSTRUCTION

CHANNEL
BLASTING

BRIDGE

BLASTING Sum

RRV

TOTAL ESTIMATED ADJUSTED
ANNUAL MORTALITY
(# OF ADULT FEMALES)

Nesting female Terrestrial Zone

Terrestrial Zone

Hatchling stage Terrestrial Zone

6 1.000 (]

36,002

0.004

3,004

0.004 12

Swim frenzy,

Juvenile stage Oceanic Zone

KEY

Oceanic Zone

Adult stage

Estimated Annual Mortality

Color

Code Value

Juvenile stage Neritic Zone

Mo evidence of mortality, based on best available
information

Adult stage Neritic Zone

TOTAL ESTIMATED ADJUSTED
ANNUAL MORTALITY 25
(# OF ADULT FEMALES)

Sub-lethal effects occur at this stage and may result in
reduced fitness (e.0.. reduced somatic growth rates,

reduced hatchling production, reduced prey abundance,

reduced quality of nesting and/or foraging habitats)

13

>0
Montality has been documented or is likely to occur;
however, data are insufficient to estimate mortality

Other shoreline stabilizations

Includes groins, jetties, mesh groins
(nets), and offshore breakwaters

1-10

101-1000

1001-10,000

10,001-100,000

100,001-1,000,000

300,000




D = Deposition, Wide beach Beach groin, barrier to longshore drift,
E = Erosion, narrow beach Constru‘ctf.d_ of Yaree rocks and viher
materiais.
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Oregon Inlet Terminal Groin
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2'-3' ARMOR STONE

Groin G-1 Looking Toward Ocean, High Tide. Groin L-Head in Distance.
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1%9'95-2001, 24 homes have been lost to erosion
on Holden Beach






T g

- T

,,“,1;\ \ff |", ) o
l|"l'

7 L




NO
ACTION




Table 1: Nags Head Estimated Structure Relocation Costs

Structure Relocation Alternative Estimated Cost/House

Relocate house to non-oceanfront lot (including | $1,579,000

condemned property losses and new property

acquisition)
Note: Estimates based on 1,350 ft° footprint (therefore a two story structure can be estimated as 2,700
sq ft.) (CSE, 2006).
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Table VII-2. Dredge Capabilities and Limitations by Type

Factor

Dredge Type

Sidecaster

Special Purpose -
Small Hopper

Pipeline (cutterhead)

Range of Depth for
Dredging

B to 25 feet

B to 25 feet

12 to 50 feet or more

Material Placement

Discharges to side of
channel

Bottom dump - can
transport sediment to
nearshore waters,
storage sump, or
offshore disposal site

Pump to nearby
location in-water or
onto land

Ease of Deployment

Mobile, flexible

Mobile, flexible

Not self-propelled,
pipeline must be
installed

Environmental
Windows

All Year

All Year

Nov. 16 — Apr. 30~

Wave Conditions

Ocean inlet capable

Ocean inlet capable

Restricted depending
on wave size
(Typically 3-4 ft.)

Approximate Average
Daily Production

(cy/day)

4000

1900

3500
(depends on size and
downtime)

Approximate Average
Cost per cy

$2.38

$4.31

$6.88

* Costs based on most recent five years (FY 2000-2004)

** Beach and upland placement are restricted due to bird and turtle nesting and habitat considerations (see Regulatory Costs

section)
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Table 3. Summary of Holden Beach Mourishment Projects since 2001

Approximate Volume of | o ment Material
Date Completed By Beach Stations Nourished | Material Placed (cubic Source
yards)
'CENTRAL REACH PROJECTS
—
12/8101 - 2120102 USACE 87+00 — 192+00 525,000 Aimington Harbor
Deepening Project
Town of Holden G6+00 - 90+00, 175+00 — Lpland - Oyster Harbor
37I0Z — 4130102 Beach Phase | 217+00 141,700 site
Winter 2002-2003 | 0N of Holden 90+00 — 175+00 30,000 Upland - Boyd Street
Beach Disposal Area
12003 — 4/04 Town of Holden  [46+00 — 68+00 and 215+00 123.000 Lpland - S_rmth borrow
Beach —238+00 site
Early 2006 Town of Holden Eastern Reach 42 000 Lpland - Smlth borrow
Beach site
Early 2006 Town of Holden Western Reach 3200 Lipland - Swth borrow
Beach site
1124108 — 3428108 Town of Holden  [60+00 — 95+00 and 245+00 201,000 Lpland - S_rmth borrow
Beach —270+00 site
Town of Holden 55+00 —110+00 and Lipland - Smith borrow
0372409 — 4130009 Beach 510+00 — 255400 180,000 site
‘EAST EMD' PROJECTS
3/02-4/02 USACE 20+00 — 30+00 32,000 Loclowoods Folly Inlet
crossing of AN
9/16/04 — 112104 USACE 15+00 — 40+00 113,230 Lockwoods Folly Inlet
crossing of ANV
5/5/06 — 5/24/06 USACE 15+00 — 40+00 62,853 Lockwoods Folly Inlet
crossing of AW
2008/2009 USACE 20+00 — 40+00 100,000 Lockwoods Folly Inlet
crossing of ANV
) Lockwaoods Fally Inlet
April 2010 USACE 20+00 — 55+00 140,000 crossing of AW
Lockwaoods Fally Inlet
February 2011 USACE 20+00 — 40+00 32000 crossing of AW
Jan-12 USACE 20+00 — 40+00 25,000 Lockwoods Folly Inlet

crossing of AW
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* Wave, Hydrodynamic & Sediment Transport
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Proposed Beach Fill Template
31 Piping Plover Critical Habitat (2002)

E DCM Inlet Hazard Areas

° Station Street Index

ELEVATION (MGVD)

~

1A 90+0 PROFILE

—DUNE CREST ELEWATION 9.5° (25.0° WIDE TYF)
_—5:1 (H:V) CONSTRUCTIOM SLOPE (TYF)
—BERM ELEVATION 7.0° (140'-190" WIDE TYP)

~15:1 (H:v) CONSTRUCTION SLOPE (TYR)
MHW +2.7" NGVD

MW —2.0° MGVD

BEACH FILL ’
CONSTRUCTION -/
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